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(54) ENGINE CONTROL DEVICE FOR CONSTRUCTION MACHINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To restrain the engine 
speed change caused by the load fluctuation in an 
actuator, improve the control accuracy and operability of 
an actuator, lessen an increase in engine speed when a 
light load or no-load is acted to the actuator, reduce 
noise and improve fuel consumption even if the target 
engine speed indicated by an engine speed indicator is 
lower than rated engine speed in an engine control 
device for construction machines. 
SOLUTION: The signals from an engine control dial 20 
and a pressure sensor 22 to detect the discharge 
pressure of a hydraulic pump 1 are input in a controller 
21 to move a governor lever 12 for controlling engine 
speed. The controller 21 has functions of a reference 
target engine speed calculation section 100, a reduced engine speed calculation section 101, 
a subtracter 102 and a maximum value selection section 103. The reduced engine speed 
corresponding to the discharge pressure of the pump 1 is determined by the calculation 
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section 101, and the target engine speed is determined by subtracting the value of reduced 
engine speed from the value of reference target engine speed. 
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«rE»E#>^a>iltaiEA<«lK3E«JSl±fl!)i:#tt % tt 

ex«i«iisitstt$mex>^>a)B«isil&K&L* *r 
E»E#>:7a>ttttiEjWHrE* i ts^fiicfc y # 

q±aSE0>3E<blcfE:CTa<b"r*» 1 ffijEg«(HUn&£* 

-omi**iEi«isie»$wiEx>i;><7)effl(5i$E 

v >(7)B$e&£*]^£ d t * »«i:^-4ftK««a>x 

[H*92] M*3S1 Ba<DBttatt0>x>i;>tii»S 
Sicfci^r. *IE*1 SWBllElkaiJK¥Rtt« DUEttE 
^^^ttttE^&^AttCL^HIkliaicK^frMX 

x>i;>nnEat$ttjtTj-4^ai: % iftBSaBaiatBSk 
^ t> ftiiBM^x > >isik» * a* lwe* 1 ffliE b a 

ai^fct^T. ffiEHttHftii. iwrEaE?K>^a)qtaiE 

^ffiE*i»SffllJa±a>i:*l*, ffiE«Ei*x>>?>|5ie 
SkttO"C&y. ffiE;ttE7K>^<DttfflEA^lWE*l »S 

tt * y « < ft * ^ wrE*a x > y > 0 igft ^ <x> tt tt e 

trz mtSLmMa) x > v >tt»8iB. 
[»**4] »#*iE*a)»»««a>x>e;>«iiw» 

filcfcl^T* fflESi S«misft;HJE^RIi. MEttE 
*>^0)ttmE^^^to»3ELfcB»BI«lc»^#imE 
»l«jEBaS*E»«M|:r**R* % ttEft*BBBI 

istt t nEK 1 Mje i an •&« fc o>/h * i ^ $ sir l m 
a t -r « 5iis*£f«<7> x > v > *w£s 0 

[W**5] »*il4EK0aift««CDx>i;>«iJffllg 
MC:*>l>T\ TOEMaHffil*. fFB»E#>?<DttiiJE 
#TOE* 1 tt««Ja±(Di: fflTBB 1 tSlEBaiElIn 

»A<*»@iE*-efty. WE»E*>^a>ttaE3b<mrE 
m i k^b* y «< tt* twtEa i aiEBasii&a^^ 

a)q±ttSE0)«TI=ttoT«T-r*J:5»S**tTL^Z 

t*«at-r««aaaa)x>s;>t!i«a«. 
w<Dx>v>#jj»»fi(cfc^r, MBaisaattiirE 

;ttE^>^(0A^ hU^rt<S*<!:ft£ttaJET*fe$C £ 

it f»a <t -r « at9:«8«c(D x > >»»^a 0 
[»*«[7] M*iiigEttaaBatt<Dx>i;>ffltt 



1BE7 ^ * jl X-$ /)<*ft»««lzft o fc^ <h: 5 *>^£ *IJ 
BrU TOET^^iX---$r*<|^«lttffllcftL^i:*l*. 
SaESma«l9l$E»SfflEx>ix>cOB«tsI»n!»i: L. 

wrE7^^iX-*3b<3Mt»«ai-ft4fc % mexm 

jEBaDaKO»/hBUlT0!>ff 2ajEB«BllBK«ff[E 

x>i;>o>BaDaa^:-r«K2 BamsKjRa^R 

»eki BaDHEaaa^n-c^^^BaBiistt^ME 
12 Ba@te»gs«^iftT**tf>feBaiaiiE»(D/haFL^ 

^jMtR L. IWEx>i;>a)*lt»Ja:BaiallE»i:-r«* 
«£*»cB**C££«a£r*«BB«a>x:>*;> 

[«*«8] n3Kqi7EttcDaKaa<Dx>^>«iatt 
Bicfct^r. mfia2Bast&ft/H)t^Ri*. me»e 
7K>^o>ttttEA<ittE* 1 is^ffi^ y 2 Kstttt: 

•C 1ST L tr fc* 5 *M= cfe y ttB T *7 * a. X- * tfitft M 
«mi=<tofc)^4r3^t*flK^*Z4:t1#aA:<-*«» 
ttM<Dx>i;>tyaaB. 

[R3R419] H**8Ba(oa»a«a)x>i;>fBi»ai 

ai-fcl^T. lBB*2KStt(iimB*E7K>^a)A* h 
A^tfft/bJ: ft 6ttfctiET?fc£C£ "T-SJiiftB 
MOxv^^MffKB. 

[XHOlMlllftKH] 
[000 1] 

^*<Da»a«l^«ief>*i4x>i;><D*l»JSBlc«t> 
y. *flzi4E^>^<DttaiE*<ffiT^-^i:x>^>a)B 

aHiga*«T*i*4a»aaa)x>i;>«i»aBiciM 
[0002] 

[ft*tf>ftffi] aES'a^aoftlMMII*, 
^isa^ Ltf-f- tf;ux>*;>*ajt, c<7)x>v> 
lc*yaE*>^ftBWBML. jHE#>^6ttBL 

[00 0 3] ^-f— tf;ux>v>iciiIsl$E»fi^^R<t 

x>i>>=i> hp- >u^^-vjur*ga^-r^x>i; 

CDliTFlimE-C-^^^ti. □>hP-7i:A^^ftxl)o 
=i>hQ-7l*-ta>a^ (BE) (^a^^iUlUc^oT 
T-r— tr>ux>s;><&B«@ei»£#tf>. ccoaainlte 

[0004] «E*a)B»a«a>x>i;>w»«B-ei*. 
^»*<a*-r*B«isHE»icy^ hicx>v>isHc 

[0 0 0 5] CCDcfc 9ft-S3Mftx>v>»j^l|z^L 
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>v>lal*Ei»$l»IW^*t<D*<«^tj|3R*4x-Ct^, * 
CD 1 Ol;^W3 - 2 1 3 6 3 2^W*^)o Ctl 

I3lK*S3e»l§llE»ir«»-r*ta>"T?fe*. cfucty 
XPy h;uU/\— A<«^ffi{licfc4i:*, ;SEtK>^C0 

fc^t *0)«lfi^SJtLM*gfiie»(DX>i;i/lHj|E»a) 
[O O O 6] 

[^0^)5)<»^L«fc5i:-r^lSJa] L**Lttft<&. ±IBfife 
[0 0 0 7] i4E v a ^<^*(D3l8a«i:}3^r tt. M 

x>i;^g«E|gBt*S»a)**EH£» (BIT. 
[O 0 0 8] 2 1 3 6 3 2 -SI^CHfitfcCDX 

>v>flK&p-ci*. xn^h;uu/<— (Hlf&tt}B^¥S) 

x>v>(D^t§lsl»EB#CDIE^JaTU^ 5£te(g]*E& 

» ^x>i;>iaiE»(os6»^ft«tt^«flfl}B*T'<ox 

>v>IhIIe»(D±»SI»±T*6o 
[0 0 0 9] LA*U C<Dtt*ttW<DX>s;>*|WI* % 

x p h ;u u / ^A<i*Mi: fe y JZttmmtf&m £ 
5^jffii-r^^coT?fc^^^. xp v h;H//\- £}ifEL 

rx>^>a«isiiKja$g«i5iiBiis^yTiffc»*i*a 
»»]»i*«/)^«fi^ z<Dtz&>. s»isHEiia<fey t^s^x 

*«*<fcB&f 6 <t x ^ v >EHe»^3EWi L T ;e&EtK> ? 
0)ttttia«*<««lL. r^^iX-^0)»iJ»fl|jtA<«T 
U »tttt («ic*»fttt) Altera, r*^ 
3.x-*a)ft«^ttTLrlIJl«jaiM*JBfW5lctt*i: 



[OO 1 0] ^^B^CDgMl*. lHHE»»5F*Ift/><»*-r 

6§a0*EiKA<£telI)*Eil»<D£ £T* t-t4x«fe y 

#-C^. 7^faX-^M^»ll:c):^i>y>lH]lE 

*[6]-tT?** ^O^a^^L^li^m^B^(Dx>v>[5] 
[0 O 1 1 ] 

6fctf>i::. ^bjji*. x>v><t, c(dx > vxcct y 
asaiCctyEHisttST^^iX— mrsex>v?> 

(0**a«lHllK**«*-r4lal«»ffi^S:i:*fl»it* 
«»««0)x>5;>«UwagllizfcL^-c. miBaEtf>^ 

Kx>s;>(DB»EHyS£ u ifflSB;E&Etf>^(DP±£iJE 

tfmiaan ss«* y Btises^gasiE 

ttt^Si ajEBaQfEgk$*tf>* C(D!gi«iIE@a 

EHB»*wnBx>i?xoi«iHHE»i:-r*wi gamiE 
comi ga@iE»a»¥-iftr** 
^/csaiH}tE^ici^crMfBx>^>a)iH)fE»^^l^^ 

[0012] C0)^aic«ltU^R^:Kl saiall&jttSKJK 

t #3^**1* y tfti^^^ictscr. svaaisii&ft 
*tMimiajEsa0iE»*x>v>ogaisitE»<t l 

■Cx^S/VEUgs^isijwrictir^y. Is]|E»ffi^# 
(7>iti:fc±lE*<miI££fI^±<D<h£l*. SiSffil^^ 

x>i/>a>aannB»i:*y. »E*>:7cDq±aiEA<m 
m«i*«*i^*tt, itrfBsmeaiiiiE^^s^s 

ftlcjtCT*1br**iajEBaiallE»A<x>i;><Da 

x>y>«iwtfT9ta>fctty. *<z>*s*. t^rtio)* 

7* ^ax- u «EtK>^<DD1 
tHIEA<S6»Lfct#. x>y>o>*El|E»a>S6»tt'>36: 

*>. T^^ax-*<z>«nip«*ai;»f*tt*ifii±-c# 

^affi^^ct>l**g^B#(DX>i;>[5]$E»C7> 
[0 0 13] (2) ±|B (1) l^fct^r. »*L<I*. 

mean B«DiEik9UK9iBtt« mE»E*>3fa>ttai 
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x>v>|5l»ESi$iia«L. fIfBmi*SlEBfflllsllB»«t-r 

coo 14] cHi-«fcymi saiiiiiEsajsji^fai*. ± 

E (1) a>MW3Mr*fr?fc#. £ifcgtSll2l$E»tf>*'h 

troths,, 

[0 0 15] (3) ±IB (2) l-fcl^T. »£L<I*. 
fifJEIiriaaiiaraii, SlE»E*>:7roi!taJEA<1|ilEmi » 

^mu±a>t jtfrEJSiSx > v ^mzmt o x-fc 
y . Bti!e;SE^>^<7)i>tt±ji±A<Htisem 1 ts^ffij; y«< 

-& t flieMilx > v >@tE» WtttiJEtfUSTICft 

[oo i 6] cttl-^ymi ieiIsl$Eife;1l»^fSli. ;!& 
l±*->:7tf>D±tiJ!EA<!gl 155tfit)Jl±<75<*:#li. £*BS 

EA<m 1 ISJgffiJ: y«L^t £1*1? 1 *8IEB«[H$e»£i 

CO±ioffll-fc^T±E (1) <7>x>iJ>*ii^l^tT5Ci: 

[00 17] (4) ±E ( 1 ) irjfcl^T, 

<i*. mcRi sflnaiEikaijK^Att. 9!je;ese*>:7 
[ooi8] cttizj:ymi esisiiE&isiMipaii. -t 

IB (1) ro«"J&Pj»*$fi- 3<t#. £*g«lH]*E»£!f?1 
a«EHE»*x>i;>oa||HIE*fc L-cstR-f £a> 
n^^i!ir-iiS6*ayx>i;>i5i}c!iaA<±^L. 

[00 19] (5) xIS (4) l-fcOT. «£L<I*. 

fijEi»iiaB8fi6i*. HtiseaE7K>^a>tttbEA<sTitem i tsc 
mmoL±atzit. 9!nemi«iEi«[si$ E «SA<^t&[5iiE 
*T?»y. ime;fiKtf>?cDttffiEA<i!nfEmiiftS<!<fc 
y « < <f * t s«em 1 isje sm\siHm^(DattiiE.<r>\& 

[0 0 2 0] C*tlC«fcy-e-0)MSiEB3^IZ«^£MlffliE 

&3?i«iiEa«[s]fE»i:-r-5fc«). sma»ts]i£!a$m 
i*Siig«[HiiE»<D«>iMi t fcy&<&£L/=i§£. »>& 

1 »IUtE»i: m 1 tflE B «(h]Ie» t <0/]v $ L 

x > v >ro g «i(3e» t -t a^iauts* a «ihi*eS&£ m 

tRL. eg^^*T?litt*iiy x>v>@» E i»A<±^ 



[00 2 1] (6) *fc. ±E (1) ~ (5) l=JSH 
r. »*L<I*. ffJEfS 1 fS5Hai*litJE;ffiEtf>:70>A 
73 HU-7A<«*t&.&iy:tiJE-C- $>•&<, 

[0 0 2 2] Cftlcj; y 1 CDtttbE^f&l ift 

^fiSKi±coi:#<ox>i;>(5i»ESSiix>i;>(Dai7] h;u 
^ a<s* <t o: *> mmn m <nm t a y . x > v ><os* 

tii73 HU -7 £ *T » *1 

[0023] (7) Mic. ±E (i) o>3ii9:&«£>x> 

v?>«mw»ai*» w*l<i*. mieT-7^a.x-^A<^ 

fls»tt»l;fc o fc *"> t^A^flKL, flE77faI- 
**<3W»«lBI=<f^i:*l*. ffTfe**B £fitj 
Ex >-;;>tf>B i: L. 1IIJE7$?-.3.x— 9 A<3E 
tfs»lt*8glcfe.&i:. S!lEmi»SiEg»lsl$E»«>«'hfiiia 
T«>»2»IEa«EHi»SmEx>y>«)l«H|B»fc 
t-€>«2 g«SUE»;16*#fai:. BUK^l B»lsllE»j* 
*#a-C-*tofcg«[allE»<tf]E!S2gailHltE!»3S3t^ 
St*ftfc g flllHllEittro/h ^ OTj £ig*R L . BflEx > 
>a5S*5M*g»lHHE!l»i:r4*Ki: ^MlzMx^tO) 

[0 0 2 4] CtllCj;y7>7^iX— 5iA<^ibttSlC 
<f4**. *H*y tfffl-;[SEtf>:7"a>tttiJEA<!&1iS 

(D <T>jL>i»mw£rTi\ x>v>ogaiiPi$E»A< 

M 1 ^SIEgflHHlfE5S'^i!:<6TLTA' > €>S2^SiEgfl)l(ellE 
i»*T-teT-f SCOT'S x>vX7>g»[5llE»£ia}8m2 
«iE g «®Ie«£ T- «T $ -5 I - lf< X g «[H te» 
0>3E<tA<Si(*-r?a<<fy. S^AMSJSU, «Sa*<Ifi]±f 
*fc. 7^^3.x-^i*<^^»)ttSA^ft«lttSgl- 
ft^t^t,. ^ro*lz;fi6E^>^<DttajE/)^1 IS^fil 
J: l Jfil^lc^oTH g»ls]tEl»jSIJ(;^lft*<±E 
(1) 0>x>v>ftj(i|i£mv x>vJVOTB»lslfe»A< 
m2*SiEgai[5lfE?ISA^m 1 ffliEg«lll*£!!a£ST±^ 
x>v>a>gSieitESii£ia}tmi«iEBailIl 

flii5]*EiiacD3E^mii«T-a<ay, ii#A<eaL. s*» 

A<|S)±-T4. 

[00 2 5] (8) ±E (7) \zt$^T. »*L 

05ttttEA<StIEm 1 KSfiSJ:y«^S5 2tftSffl[*'ettT 
L tzfr H 7 AM- <fc y MET 9fn-? A<l^ftl!lttffilC 
* o f; An <t* 5 A^*iJ»r-r S„ 

[0026] zftKcfcyr^iX-stf^KittSgic 

U-otzfrHofrZ. mi B»lsllE»;1?W^Kr-fflLNfc(D 

Ul#KA<^5i:>5f-5. 
[00 2 7] (9) *t = . ±E (8) »*L 

< It. flEm2|ftSfitliBUEaE^>^OA73 h;u^A< 
Sk'bt^-SiittliE-Cfe-S,, 

[0028] cftic^yy^jLX-stfi^fttfS&iz 
^4ij*E7K>^<7)A73 h;u^l*ft'ht^*fc*). »E 
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[0 0 2 9] 

[0030] *§£W<Dm^(D&mmm : £®^ ~ 

[0 0 3 1 ] (21 1 |C*$L>T\ 1 >7K>^i: LTl£ 

x-$ 3l::f££E£tlTl>& 0 A^ttaSLfc 
E;fcf*^fittlft#2 ^LTiftET'^iX--* 3fc{& 

-* 3lc««*ti*Ei*0)*iaii:a**«||»L. ;E*3E7 
^fii-^ 3CD»ft£»J«rr6o ;M7^fii-^ 

3 (7) iti ft £ frj fcp 6 z. £ T* & 31 ft M £ fr 5 o 
[0 0 3 2] ;fcJE*°>:7l £»Ji::BSS*SSa>/<*<ay 

4Uv h#>:/5<7>ixaiE*t-£El::«»L-Cl*4o 
[0 0 3 3] »|fii«i»#2li/WP'y h^JfexC-cfcU . 
t£ft b/<-8l7^f,<Oy W p * hElCcfc y«j*l»ftS 
ft& 0 »ftU/<— S6«7(*. »ftlw<— 7 a <b: 1 
^D7h# (*E#) 7b. 7cftL, »ftU/<-7 

h#7 bX(*7 cTbMtUlU /W □ h/1^>^5(7)qt 
&E*£Sl::}#ftlw<-7 aCO«ft«^Ki:fc/W P^ 

[0 0 3 4] O^y % ^"^U— ^A<«ftU/<-7 a £S 
iF^^ir«|A^L/<-r P ^ h#7 b £Tlf /W P ^ 
h#7 bt'M^tlt:/WD7 hE^|Sl^ft#20^ 

3 (DfX h>3 a ^m^T^izmt^o 
/><MM*UA— 7 a L/W h#7 c 

£Tlf4£, /WP'> h#7 CT*£.1&Z*lt-tUnv h 
E^JfiJ«J»#2(Z>> ^ ;U2 a £mttJ5\zW} 

frLs ;M7^fai- £ 3tf)t=X h>3 a £I3^±;£ 

[00 3 5] fflE^>? 1 8 

C0>7K>^ly^a U— £ 8li;4E^>^1 CD&ttbE 
£A*U ZO)i!tUJEA^^»SLfcll£tiiL*i:?aE 

*>?ia>»La>itwi (ffl*.aatt«iEft) • o^y 

*E^>^1 (DA* h^^A<*)HttS 

CtilcJ:y;4E?K>^1(DA*JS*^x>v>i 0<7)fi 

*S*SfflAftl^ck5JR*»J»*fT5o 
[0 0 3 6] ;4E#>^1 Stf/U P h7K>^5IJH 



Hrifti oa>tt*»i 1 icftttsti. J9»tti oiz^yis] 
[0037] nsb&i otex-r — if;bx y. 

> *-*;U**/\^«fl|(D*V^U/<— 1 2£^E — * 1 3 
r*»^-rctlZj:yj»^l««*£#]ffllL. x>v>[5]|e 

s*i»-r*o ia±:<D«fc3<faEe»««ic*jijfia>^» 

iCckixi/S/VMttiJSiB^Kit^tLTt^. ccdx>v 

>hP-721d:^tL, I^y^^^hPH^Y^ 

;U2 oii^-^u— £{c£ y&ft£H. x > ^ > i oa)l 
*f[°]*E&£A*Lfi^£ 0 

btl=I>hP-72 1 I^A* £*X&o □>hP-721 
\*mn\Z£.-z>X3Hsi>ls 1 0<7)lt£[Hj$£&£*,£>. 
EIe&ICISCT^E — £ 1 3£*]»L* */\^-U/\— 1 2 

[0 0 3 8] ^/z. JL>i>lsmW3£W*. ;*EtK>^1 
<0ttaiE£&air&E*iz>-*2 2 £*CL. c<D<i^t 

3 > hP-7 2 1 IZA**H^o 

[003 9] a> hP-7 2 1 <Dffi&«Kft£|g|2|::tttijg 

^p ^[a-c?^-r 0 

[0 O 4 0] HI 2 ICfct>T. =J > hP-7 2 1 li. 1$ 

i«le!*E»;imSPi oo. a5Sx>v>(5lHa;1l»giJi 

o 1 . 1 o 2 . B*fits«fls 1 o 3 o&mmzm 
[004 1] mm&m®9z&$i*ui oo\t. x>v> 

a> hP-m V;U2 otDSftiri^CfcgfiillltE^^ 
SS^-T^tCDTfcy . i>v>a>hP-^-V;U2 
O0)fi^lEV$A^iL, :hSa>hP-72i(0> 

^«EVlcj£Cfc**B«l3lE»N bJltlt^o >^ 
^Hzli, m^mEVAW 1 laTCDir^lzft^ 
ISI^N bA<Nmin («/Ms]|eI») "Cfcy. JI^S 
EV*<V2Ja±lzft*tat*B«ilHs»A<Nmax (S^: 

nifE») <t^y, v 1 v 2^r*is^mEv^<s< ft 
^>\zm^mm^m\Bi^N b^i<&«j:5vi:Nbt 

CD^^lA<IS^^HTl^'^) 0 Vminlix> v> 1 OCOT^ 
K;UEIlK»T?fcy . ^J^l^ 1 2 0 0 r pm-C£>£o Vma 

xl*X>i/>1 0(7)S»lHl$E»-efey . M^l^2 0 00 
r p mtrfe^o 

[0 0 4 2] aax>i/>[5HBj»3IHffl1 0 1 I*. ;E|JE 

tK>^i cop±tbE/)<RiffS(a (TiBa>» 1 Bisffi) uitic 

>@*e»A<*#< MlLftt^5 (^<D<t^(Dx>v> 

@»is]>E»(DffliEfia$ait-r^t<7>x'&y. E*-tr>^- 
2 20)m*-efe^^>^ixaiEPcom-^£A*L, 

#RB*1±. ^C7)i:^07K>^i>ttliEPlcp£;i:^3SSx> 

y>siE»ANStnt-r4 0 *=E*)<DT-7)i,\z\t. # 
>3fetaiEPA<K 1 sftsffip a ia±T*i*jaiix>v>(ai 
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K»AN/)<0-C?fcy % tK> Zff± fcBEPA<S 2 RXfit P b 
fcttU* *il»*filPa^^K2RSffl[Pbir7K>3ftt 

ajEPAMaT-r«iztti^3(iax>i;>|5HB»A n*<o** 

£>^*<7) A Nmax^T'it^-r 3irp t A N<Dfl8f&rt< 
i£££ftTl>£ 0 A Nmaxl£#];U£2 0 O r pmT'fo 

[0043] ^c-e, B2a>Max>i;>BiEikailHR 

N<7)BB«li. (3 3<7)3E±|-^-r;d&E^>^l (DtttliEP 
CD A2) T <t»i$x>s;>|5Hc»A N <£: C0|1H£££- 

[0 0 4 4] B3(B£±irjF-f »E#>^1 (DttUEP 

<7)A* V)\,0 (WT, iSfitf^HU^tl*?) 

[0 0 4 5] IU4lC;SE7K>^1 (7) P Q o P 
l±7K>^R±diE, QI*»Et»*>^1 <D#LO)ltSIIL #l 
:7«lcft-efc£o ;&Etf:>:7l I*. q±fciiEP*)< 

p i cfcym^BfflTi*iaiE7K>^i/»<»y#*fk*a>* 
>^«lcftQi*-sr-fcy % ^>^PtaiEPA<p 1 ia-t 
^>^ttybEP^±^-r^ic^or^E7K> 
^1 A<wy»*«^a)7K>^«iEftQ)5<^* < 

*]»$*l£ 0 -nic^y?ftE7K>^i I*. Tffv^&tdJE 
PA<P i dfc&i:,. j etil^±07K>^i>tdiE(7>±^lc« 
LT»E#>:/1 <DA* h;U^7b<ii^ti-ri5l^-^<7)A 

1 -C;ttE^>^l (DA* h;u^J*«lS«* (Tmax) £ 

[004 6] fcfc. ia4(::;fci*T\ ^ittasE P 1 f* 
±K(D«1»3ettP alzttf&U Pmin(i±|BCDm2lS 
SfilP bl::*tJ£"f CCDPmin(*;^E7K>^1 
P±ttiE"Cfcy. U 1 l^r;ttE[H]S&T*li, ^fS)«J«#2 
<0«lHi»l3fclt-6-tr>^— /<^/^ii»0>ElBlrcfcy 
;*££fitT*£>6 0 CCOPminfcfcLNr;ttE^>^ 1 CO A 
*hJU?t*>h (Tmin) Pmaxl£;fcEtf 1 

(Dfi^RtiUE-efcy, B^Lat^u y-^#ic^ yue 
[0047] *fc % I4i:fc^r, p i ia±<Dffiffl-r?t$ 

tt«/)<2*(D»rti«ll 1 0. 1 1 1A^6ttoTt^fl) 

[00 4 8] B4|C^-rPQ«ttS;ttE^>^1 ftUJE 

tiiEPa (=P1) V7$>y b)\,>? T\tm*TmaxtU 
oxfcy. 7t?>^qtUJE^PaJa±0)ttB-c±E«ti« 



iio. i 1 1 iz»jtL2^o>Hi0l^3tt>*^tt-e7t«> 

**ffll^-CB2C03tax>i;>||l|E»;HK»l 0 1 
1*3 # > ^RlfciJE P t »5Sx > v A N <DH<$ £ 
it&k* ^>^i±aiEA<P alU±r*«14«*<B2 Oftl^ 
l*B3 0)T«) Ic^T'^-T^ 3l=ay. Ttfl^tttiJE 

a<p a ia±a)B5B-C7K>^ttaEA<a6ikLfciiftiwOia 

^0)*ax>i;>BlEBtAN35<»a*tL4. CtilitfV 
^q±tUEA<P a ja±<DtSB. ^*yaE?K>^i (DA* 
hJU^7b<li:l£S*X (Tmax) tftiBl (x>v>i<7) 

7t^>^PttbEP a IslJKDffiBtf/K 

[0049] ia±i3£y % g}3(7)^±ic^-r7K>^iiai 
EP<t7tf>^h;u^7 TcDMf^ii. ^>^ettUEP/)<si 

y. 7K>^etajEPA<«2»g«p biaTica«^/K> 

^h;u<7T^S^0)Tmin-C?-^tay. *1»SffiP 

afrfcS^KJtttP b^T^>^D±diEP/)<^T-r^(C 

[0 0 5 0] Hl3(D^±l:^tM^>^1(DA^lh;i/ 

^T^3«ax>i;>BtettANi:a)H«tt % /K>^h;u 

^ T^Tmax^y/J^L><t^(*7K>^h;U^ T*<£SfiL 

5 (x>^>iHHB»/)<*#<sc«iLaL^5) mmsm 

Bln*N 60)ffljEffl*ItH*r*fc«)a>t<7)-Cfcy. B3 

/><*;*: Tmax^£«/jNTminlc»d>^£fcttoT«&x> 
v>0te*ANA<O/i^«*BlB»ANniax*-Cit* 
U TA<TminJUTlza4^*ax>i;> 
Bt&ftA Nrt<A Nmax-e— ^ta*<fe 5RS**iTl^ 
Sp ANmaxl*0l|^.li±ECD<fc5l-2 0 0 r pm-Cfe 

[0051] B2izRy. xxau o zit&m^mm^ 
BKikN c *jmsr*o 

[0 0 5 2] ftfefltiMRflM 0 3l*«iEg«li]$ E S(N c 
t Nmin («/MeIK» ; 1 2 0 0 r p m) t $Jt 

di*-r^ 0 o*y % «^(ss«gfii o 3(*ai*ffl<7)gffl{ 
[0053] WL±o&o\zm&Ltz3ii'isi'mwi&a.<D 

[0 0 5 4] B5 0)±«li. *HJ6(D^SIlc < fe4x>S/ 

ttasE<D^ba>-«-e*y, ssoTisii. »e*>^ 
1 a>ttaiE*<*a)*3icjtftLfcii*(Da«BiB»N d 
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(D2|Z7F-rg^(SiMtRg{Il 0 3<7)ttS*) (Dmit^TTst 

[0 0 5 5] ffl5<D±mzt$l\T. ;$Etf>:/l <D*±ft 
Eli««JI*S5lRSfilP a cfcy«i< . -tCDaa^lzffiT 
LSM»SffiPa*yft<fcy % Ml:ijB2K£ttPb* 
■CftTL, ^<7>&£>£B#Ps , l;&igl&. !B2iftSfflP b/>^ 

[0 0 5 6] melt. SSBInftN d*<IS5(DTK<D<*: 

>v> i o^K^^^ifO^olc^^b-r^^S^Lfct 

[0 0 5 7] U6|-£>l^T. Y |*X > v > 1 0 (D^Xth 

3 >**tt»-Ci5>y % ftlftllS@liD(Nd^2 00 0 
rpm. 1 9 0 O r p m, 1800rpm, 1 600 r 
pm. 1 500 rpm, 1 400 r pm^^^^Ot 
@*f[°]$E&5 0 r pm^lC^CDFelCDU^^L U— V 

[0058] £t\ x>v>zi> hp— ;uy-r -v;u2 0 
ffli oo-eit»**iS»*a«[HiK»Nb) a<2ooo 

r pm-efc5*dlCOl^TttlB-r*o 
[0 0 5 9] U5ICfclNT. <7>ttitBEEA<* 
iRSttP a <fcy»5lME*il::fc*£#te % El2lz^^-^ 

xaeaANiio-e&y. g^@*E^N diis^esiHi 

In^;1l^gf5l OOTrf+^^^^SigSSlillESftN b. flU 
*>x>v>zj> hp— ;u$f-f -V;u2 0A<li7F^^2 o o 

0 r pmt^l), 

[006O] ZCDtZ. X>v>1 0l*H6(DA£iftf£ 
T?»fr*-ft. 0*y, g«(5ltE»N d^2000 rpm 
Vto&tzih* *f/**-U/<— 1 2<Di4Slrj^CTlSS^tt 

(BittaJEIi*l KSfflP atoifcm a HE 
(DA* hJU£l***<&Tmaxrfc<& 0 CCDfc 

^^•^y^liAjgtttSo o*y. x>v> 1 ocDHIU 

$^li^§feHl(D2 0 0 0 r pmlZfe^,, 
[0 06 1] BSUlfcHT, ;fiQE7K>^1 (DP± 

fcBEtfttTLJM^ 11 ISSffiP aiaTlcttit. S 2 
l^^-T«i$x>v?>@lc»;HJtS|ll 0 lT?7K>^ttasffi 

a N d te^igx > y >HHe» A N #*£ If x > > zi > h 

«H°]*E&N dl*2 0 0 0 r p m* fett^lZttT*" £ 0 
[00 6 2] ;ttl±7ff > ? 1 0)D±asEA<» 2 *££fil P b * 

-eft-Frst* *ax>i;>@HE»ait»i o 1 -ett* 



a?4x^Max>v>EHE»A NI*g;*;<7)A Nmax 
1*200 rpm) tfcy. g «Is1*e5S N d ligifl g «[5) 
tc&N b(7) 2 O 0 0 r p m^bA Nmax(D 2 0 O r p m 
£^LSIl>*: 1 800 r pm 

[00 6 3] ia±0)J:5lCX>v?>i«IsHE»N d ;b< 2 
O O O r pmfr£> 1 8 O O r p mlZjSTt"^l^^oT, 

£<b^f£ 0 

[0 0 6 4] ±&(D&OlZ&l±7\Zlsyi(DQ±tt1± 

A<mi RS«P a JsLt<DE*fr£*2»SffiP b 
T-f£<h£. ;fiEtf>3M CDA* Hl^ t Tmaxrt^Tm 
in— <t^c'>-r^o ZCDtztb. ;SJ±tK>^1 (DA* h;u^7 

m2lft^(iP b^riSTLf-i:^. x>i;>ioiiC^ 

U *X>^>gHE»|i«te2 0 O O r pm 

[00 6 5] CC-C. ±&(D& : l\Zte1±7\Zlsyi <DAt> 
\-)l><7tim'P?Z>t$. *LS«I3Ie»N d/><2 O O O 
r pm<D£g:T'fc6<!:. ;ftE^ > ^ 1 <D A* h )l><7 (Dm 

;4EtK>^1 (OA* h;U^rt<&/h<DTminlcfc£>£^;/ 

Tisfmzo&tte&o o^y. ^x>v?>0$e^(*2 

0 O O r pm^t> 2 2 O O r p m — t±3-f £>o 

[0066] lasizTF-r^ ai^. fe^r^sis 
^>^ttajtt<D±*icKi:r3«i*x>-;>0iB»3t*« 

1 O 1 T*It*^tt^^iSX>i;>[a]$E»ANA<2 O 0 r 

pm**&A)Rl::/|\3 < -^tilc^or g^tsHcl&N 
dlil 8 0 O r pm^^^SlCigJO-r^o fit, ;4E 
a)tttBE*<*1 SSfilP a cfcy*UBE**-C± 
*-r«fc. 3»i»x>e;>EHBtt3IJ|:»l O 1 T?St»^n 
*«ax>e;>EHKttANI*Oi:>S:y. g«I°l$EaNd 
1*2 O O O r pm|ca^-T^ 0 
[0 0 6 7] Ja±<Dcfc5lca«lHlte»NdA<1 8 00 r 
pm^b2 O O 0 r pml:±#t^l:^ot, El6IC^ 
fb^ib-va >^#tt^li;ftE^>^i co&tdiEcDiS 
T&rtl*mizG3frk>Gi<^t&itTZ> 0 ZCDffi. ;4E 
tK>^1 COA* HU^^Tminrt^Tmax— tiSftJ-T-S/i 

;*EtK>^i <da* V)y>o (x>e;>ftflf) tco^ 

7f>^liC^^bB^^IU A^-t^^bL, x> 

v>i oi*StfS»a>Ajftifi«s-e»f*-r-6. 
[00 68] x>v>zi> hp— ;u^-f V;u2 o^li^ 

r £gw[H]*E$* (ia2ic^-rs*aaiHiK»3iKwi o 
o-ctt*a?ti*»*aanaiE»N b) ^i9oo rp 

m. 16O0rpm0)t|^tf5|»T'ifc|) o 
[0 0 6 9] 0*y. lfgffl[°]fs»Nb^1 9 00 r 
pm<D*§£. ;4E7KV^1 COR±tHE/)<m 1 K^fitP a ^ 
y*l^E*Uft6i:*|* % i«(2HEi»Ndli1 90 0 r 

pmT-fey. »E?K>^1 a>ttd3E(D«Ti3«6or. § 
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«EHcKN dl*1 9 0 O r pmfrb 1 7 0 0 r pm£T* 
h;i>^ (X>^>^) <bCOV^^>^^liE 1 . E2 

[0 0 7 O] S^gStsllE^N brf)< 1 6 O O r pm£>*S 

J£*JlCfc B»ilK»Ndli1 6 00 r pmT? 

dli 1 6 O 0 r pmAt& 1 4 0 0 r pm^tfiT 

£ (x>i/>*«) t<D-7^^>^jSl* I 1. I 2j£^ 
J&£iiy Ki^ttikt^o ;&]±tK>;71 CDD±tiiJ± 

[oo7i] ftfe, E14, i 1 jSii«flEtf>:7i £>A 

•h h)\s<?fim&to\~Tmax£M*tz®£<DVvT>7& 
[0 0 7 2] iaJiCDcfc^l^^UffiO^ffilCfclx-Cli, X 

> v >a > h p-;uy >r 2 o tmtt %> &mmt& 

(S$l«IKNb) t)<2 0 0 0 r pm (Visits 
») ;E&Etf>:?1 <DqtttlEa>«fl:l::#-3TX 

>v> 1 ocoiii^^iiiaeic^-r bj£u cj££i§ 

£*8±T*£<bU x>v>1 00>*lHH£»l*«te200 
Orpm|:Sf:tl^, I>y>3>hP-JW 

^2 0A<»^*«b«IhIIe» (&>£i*f[5]te&N b) 

A< 1 9 0 0 r p mCD^I*. ;*JE^>^ 1 <D1*±ihf±<D& 

ibllftotX>y> 1 oo>ii!j^^ii(2i6rc^"rE 1 . E 
2£. F£u Hjft£a4HLt-e£<bU x^v>a>h 

p-^^v-v;u2 o*<ji^-r4B«iaiE» (smasisi 

In&N b) A<1 600 r pm<7)«^(i. 1 <D 

BtaiOE(D^blCffoTX>i;>l 0CD»i^^(il2I6lc^ 
"Til. I 2£ v J/£u K££iI6fa±-c2HbL. x> 

v> 1 O0)SilE»l«*lf tltfc 1 9 O O r pm, 1 
600 r pml:§f:tl^» 0 

[0 0 7 3] ftoT. X>v>>=i > hn- ;i/^-v;u2 
0A<fe^^^@^m*nift^^^®teSft<7)ii^^. *-3h«fc 
y«l^»ft*. »BET<7^iX— £ 3(7)©^ (;£E#> 
^KOtttBE) C0S!»)lzJ:^)X>v> 1 0(DIh3Ie!» (II 
Ht&tt) <B»MA<Jtd>U ^C0i^m»E^>^1 (Bttfcti 

x-^3<^ft^ea«seiMi«ift«icaort. x> 

[0074] *«6a>»ttu**u*. »i$x>v 
>[§Hn»;1tirSP 1 o 1 l;:fcl>T ;*EtK>^ 1 (DqtdJE^ 

NSIWU SESfflM 0 2T?»*B«EHK«[Nb^t,^ 
C0»iSx>v>[51teJaANi&aitUTB«IslteJftN d £ 



■T*a»EllE»(D±ffifflfCfcL^rx>v> 1 OCDEtnSfe 
[0 0 7 5] *§£W(Dm2<Dmifo(DXm : £m7 1 O 

EllEttlwTIBSSit, 3>hP-7P-;^W* 
T*£££5l::L/r : t<7)-e$>£ 0 1212 -IU6Iz5fL 

[0 0 7 6] *Htfi<7)^S8lrfclNT. x>v>»|ffilSSa 

[0077] ^mmmmvit. 3>hP-7 ciut. 
»^2iA^t) a>ffis«ffi3Si<ia i ic^L^mi con 

[00 7 8] 3> hP-7 2 1 AO«iS«lffi*ia7lztt| 
[0 0 7 9] mi iCfct^T. =3> hP-7 2 1 Ali. S 

^MBtsRaMEflM 0 0. xhd aasfctt 
ISSP10 4, */Mlig««1 0 5(0ft«ffii*Lt^ 

[0 0 8 0] SIHSai|BltE«;1l||^1 0 01*. 1^2 £81 

> v > =1 > kp-;^-<^2 oco^TfvU/^c/r^^i 

[00 8 1] X3Pi/-^$ij^lgffl|[5lK!&;1l»ai1 0 4 

x>i;>[51*E»^^:^<^i!jLaL^cfc9 (^(Dit^-CDX 
>^>0te«^lt»S*i*J:5) xnpi/-*ijfflia>fc^ 

*>^tt«EP(D«*SA*L, Z;fr£zi> ho-7 2 

>5>o /^E'J cr>7"-^;Kcii. ^>^Q±tHGEP^mi 
(iPaia±TMiB«I5||E»N eA<Nemax (A^Htsft) 
■Cfcy. 7K>^ttttffPA<K2iaS«P b!2lTI=a«& 
9»Ial*c»N e A<Nemin (xzi p i>—UW<n&'^mz 
tt) tfey, mi SS^filP aANt>m2RSfilP blr^> 
^ttttffiP/)<«T"r*^«6L^B«EHKttN e^iftTI"^ 
cfc^CP^N e<Z)IB«A<ia:ffi$*tTl^. Nemaxl^Nma 
xtW\cmz.{£2 O O O r pmT'fcy , Neminl^J^li* 
1 8 0 0 r p m"C $><£><> 

[00 8 2] ::t\ E7(D7K>^R±aittP<t BflUslls 
[0 0 8 3] !2l8<7)^±lC7F-r;*E^>^i (OttttiEP 
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[0 0 8 4] B8 0)*±IC3jR-raSE7K>^l (DA* HU 
(x>s;>|5]»E»*<**<St»L<ft^«5) Sff 

max^^*/hTminlc3«'>-r^lcttor g«IsIln»N e A< 
«^IsI»c»Nemax^t>fk/hEIlEi»Nemin*r-«TL. 

miirc— X&tt&J: 5ISS£*lTl>£o Nemax. Nemin 
l*0l|*JiJLffl(D<i: 5U^-tl-?ti2 0 0 0 r pm, 18 0 
0 r p m"Cfe>5 0 

[0 0 8 5] H7lzRy. S/h<iliMtR0fJ 1 05lil$@ 
tf [h]*E&N b <t X=j P V-ftlftlBlflEltE&N e <fc £fcfc|& 

*-r<& 0 o*y % s/mmumm 0 3i*tfc*ffl<Da«i[5} 

[0 0 8 6] Ja±<D«fc9lC«fitLfcx>v?>*Jf8ia|«a> 

[00 8 7] X>v>n> hP — iW-i^iVZ O 

^ffi^fiBaisllEft (El7|z^t-S>|l@«i5)$EgJc;1l* 

«i o oT'Stjr^ft^&massiE&N b) a<2 o o o 

r pmT?fc4«Si:o^rtltWt4. 
[0 0 8 8] El9lCfctNr. ;4li7K>^1 (DttfciiE^m 
iKJtttPa J:yKl^JE*fzfc-5i:#id: % H)7|Z7f^-x 

a p a mmm&n® io4T?tt»:^n^ga 

EHeSSN e l*»*<7>Nemax"Cfcy % Z (D N emaxli ±.|E(D 
«fc5l::ffl*.l*2 O 0 O r pmT?&£ 0 C d V % K'MIS 
IRftl 0 2O0A*T'$)5NbtNeA<|5]i:i8 
^li^COt^rtlAN-^. «;tli N b Sa^J: 5 l^tt* 
<fc-Cfc< 0 *<D*S^ S'MtSKflM O 5T'liN b(D2 
OOOrpm^iMJRJtl, SfflBll&ttN d l*X 

>hP-;uy^-V;u2 0*<f§^-T£2 00 0 r pmtU 

ho 

[00 8 9] d(D££ % ;&E*>:/1 <DA* hA/*l*» 
*(DTniaxT'$>y . x > v> 1 o liH 1 O (D A £ifi#T: 

•Cfcy, X>^>1 0(DlHlK»l*SttI5ie»(D2 00 0 

[0090] iHQicfcuT. ;d3E#>:/i (Dp± 



lC«-rX3Py-»l]«ia«EHK3»;HJWiJl O 4"CtK>^ 
ttajElCJtCfci«IIHB*Ne)b<tt***l. S«lsl*E» 
N eliNemax (=2 000 r pm) ^ f&'S Cl&Tt" 
6o C0>t-tfK «/|NffiS^gPl O 5-ei*Sfl|[5HEi»N e 

C2 000 r pm^b^^CtTt^o 
[00 9 1 ] ;ttE#>^1 OttaiE*<*2KgffiP b£ 

T-3+W£;K£a«[s]fE&N ettS/hCDNemin&tty . c 
(DNeminliJifeCD^ 3l=fl*.f< 1 8 O O r pmT'fo&o 
ZCDtzHb. *'MI»lRffln O 5<Daj*T*&£a«[H)*E& 
N d t 1 8 0 O r pm£&:£o 

[0092] &±<DEmmx&N d<Dmti*m a <Dmm. 

<DJtm\Z&\iZ><DtmCV&V . ;fcEtf>;/l OA* h 
W(Oa*l:ffot, H1 Olc^-r»E?t?>^i (DA* 
h;U^ (x>v>£*5) tCDT-^V^IiAjS^ibB 
££&y c£^<t£lbL. x>v> 1 OliCj5i£ci£T'!j!) 

ft L. *x>i;>igiEttii«tos»lsilE»a>20oo r 

p mlZ&tzti&o 

[OO 9 3] :*(^T% IH9lC^-rcfc5IC. fe^B^^iS 
;*EtK>^1 COtt£ilEA<±^L^y>^)<!r. Z(DtK> 

^ttttEo>±incai:rx=iPi;-«i»B»HK»ai* 

«1 O 4T?St*£;ft£a**l°]*E&N e t«t*DL. 

#oT affllls)lc»N d 1 8 O O r pmAMb^miCli^a 

"T*. fit, »E#>^1<DttffiEJb<Sl»gfflPa 

cfcya;i^E*3:-c±fi-f x=ini;--*jffliaa[Hi*E 

»SJtSBl O 4T'I+*$tl^aSlfiJlE»N eliHUCNem 
ax (=2 00 0 rpm) <tfcy. a«[5]*E&N d I* 2 O 
OO r pm|:Mt^) 0 

[0094] w±a>a«lsHK»Nd<Djtjkt*i a>*16 

(D^Sglcfclf^cDtfslC-Cfcy % m^ 0\z^l\X. ;4E 
tK>^1 (DA* h;U^7CDli^lC#oT. }&l£7\Z^zfl O) 

^B^^iiy A^^ts^bL. x>i;> 1 oiinu:^^ 

<DA^ififtT'»J^^-^ 0 

[0095] x>v>n > hp— ^y-r-\»;u2 o 

A<ffljj^5B«EHgft (El7(c^-r*ma»E5l$E^>1I^L 
»1 0 O-Cf+^^^^S^affllSfE^N b) *<1 9 00 
r pmCDti^lCOLNT^Bflt-^o 

[0 0 9 6] Si$ia»[sliE»N bA<1 900 r p m(D*g 
?4E7K>^1(DqtaiE/)<ai»SfflPacfcyB5^E 

;H»»1 0 4T*I+lt*n^aaisl$E»N el^:fitA0Nem 
ax (=2 00 0 r pm) "Cfcy. «/hfflS«gP 1 O 5t' 
I^N b<D1 900 r pmtfilRJft, BfllSllsttNdtt 
X>v>Z5> hP— ;uy>f ^2 OA<m^-r^ 1900 
r pmir^r^o 

[009 7] C(D<t^, »E*>:71 <DA* h^^f*» 
^(DTmaxT?fcy % X>v> 1 Oli® 1 0 (D E 2 
T-Bftr*. ;6EtK>^1 (DA* h;u^^<iS;g^j 
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\ZTmax&L±\zUi>t* tilt 0)^ E 1 £ 

tit* 1 (Damnum tfstcv&v . x>v>io<dis 

1 9 0 0 r pmjfig5t^^o 
[0 0 9 8] [2]9lCfclNT. f(D&. ;fiE?tf>:7l <Dti: 

UiF-rx=jQS;--«ijWiai5i|Eft3t*ffli 0 4T*tK>^ 
ttUEIis6i:fcl«HIS*Ne^H"»**t. B*HIEM 
NeliNemax (=2 000 rpm) £ l^teT^ 
£o Lfr U @^[U$E^N e*< 1 9 0 0 r pmliLtT'fc 
&M(*« ft'hffi«««J 1 0 5 TM£ N b019OOrpm 

V;U2 0/)<fi^-r^ 1 900 r pm££:£o fit, 

;SEtK>^i (DUtaSEtfMl^ffiTL* x=i p v-*WB 

flllsltEttailtff 1 0 4T'It«**Li>B«lHHE»N o*<1 
9 00 r pmj:y/h* ft'bffibgWa* 1 05t 

l*@^[Hl$E^N e A<il^^n. B»IS*K»Ndl*7K:,:7 
H±aiE<D«T£#lc 1 9 0 O r pm^bi/7|:i£Tt 

[0 0 9 9] ;*E7tC>^1 0)ttlfSE*<K2»SttP b f: 

T*It^:£ft3B*f [hIIe&N eliS/lMBNemintfcry % C 
<DNeminl£±Se<D£ 1 8 0 0 r pmVfo&O) 

r% «/haa«?«i 0 5a)tij*T*fc4a»is]iE»Ndt, 

I 800 r pm<!: 

[0100] iU±(7)^5lcx>v>gffllsl$E»NdA<l 
9 0 0 r pm^b 1 8 0 0 r pml:lSTt^l:tot, 

II OI^-TU^ U— V3^tt8(iG2)5)>bG3^ 

[0101] ±SS<7>£?lC;£E#>^1 CD0±fc±JE 

*<m 1 IS^flP a JU±(DE*fri=>*2lftj6fitP b^T'te 
Tf£«h£\ ;ffiE*>^l <7)A* h^U^ti Tmax^Tm 
in^£M'>-f&e C<D££, x 3 P v-ft|$PB«II]lE» 
0 4T*JtJt**l^a«lsHK»N e B HID 
Ie&N d irHC 1 9 0 0 r pml:^^ £cD;&E7tf>:7 
1 CD A* HU<7 £0 1 OCDB^^iSCDMtrfc^ir-r^ 

t. te^±7\ s s^y^ <da* hu? (x>v>flffi) £cd^t 

t&o o*y. ;4E^>^KDttttEA<!B2»SfitP b 

Hx>i/>EHn»li«to2 00 0 r pmir^^o 
[0 10 2] ZZX*. ±tZ<D£5\zte1£7$^Z?1 <D All 
h^A<«*tSi*, tLSi[llg»Nd^1 90O 
r pm^tfcJt ;4E^>^1 <DA* h;U^CDS 

;£E#>3M (DA* h;U£#ft/h(DTminl::$:£i: w 

9 0 0 r pm^b 2 1 0 0 r pm^i:i|t^ 
[0 10 3] &^T', El9|Z^rct9l^. fe&ttM&iB 



7K>^D±toE<o±»(ri$crx3Pv-*ji»gfflii5ieja 

3S3*Sn 0 4rtt**;h5B«BlE»NeA<1 8 OO r 

pm^t>^SlcittoL, -tttlc#oB«(aiE»N dli 1 

8 00 rpm^b^»:il)Dt4o fit, ;^EtK>^ 
ia)ttBEA<±*S«lt, iaPy-ail@fl|[H|tE^ 
1MH 0 4T*3+*£;ft3g«l[5]*E&N e A< 1 9 00 r p 
mlCft*£*/HjI»Rffl1 0 5 TM*»>£ N b 

(19 OO rpm) *<S«£*U * ttia±CD;ttE7K>^ 

1 <z)ttaa<o±»iz»Lrii«/j>ffl[a«» 1 ostii 

B«@*e»N b*<X«£;httlt, BStettE&N dl* 1 9 

00 r prrntfc-So 

[O 1 0 4] iaJL(D^5lCX> v>g*I[°]$E&N d^1 
8 0 0 r pm^b 1 9 0 0 r p m |Z±#-£" £ Clfi£ o T . 

0 1 on^t i/— > 3 >»itai*aE*>^ 1 <d 

l±aiE<DteTB5<tlii£|CG3^£>G 2^t^ift^ 0 C 
<D|HL ;4E?K>^1 (DA^ HU^ t» Tmin^^> Tmax^t 

itaa^-£/ctf>. ;fcE7tf>3fi (DA* h;u^ (x>v>>^ 

£<bi. x>v>i oiint/E 2^i&«r*»!)^r^o 
[o 1 o 5] x > v > zi > hn- ;uy-r-v;u2 o 
*<»*-r*B»HHE» (B7lc^raWB«StEft;1IJE 
an oo-et+**H*»*B«l3lEftN b) *><i s 00 

r pmlUT. #1*1*1 600 r p m<7)l§#|- Ol^TiatjS 

[0 1 O 6] ft*£B«[°]*E&N b£< 1 8 0 0 r pmlUT 
(D#j;i[£l 600 r pmCD*!^. X zi P v— ftlft) S «la] 

fefSStHSM o 4-etf**tt«B»lsHE»N eO)»^(D 
ffiNeminli±fBO^JT*l* 1 8 0 0 r pm"efc^/c<S6, ft 

«*BWMEIkNb^aK$4x« B«liIiE^Nd(i^lr 
x>v>n > ha-;u^-V;u2 o/i<Jg*-r-& 1 6 o o 

r pm££:£ 0 Z<Dtz&). m 1 0(7)U^tzl U— 3 
tt«t«lC|5]i:G4<h*y, ;fiE7K>^1 0>A* h>U^7 
<tCO^^^F>y^l*U^iU— V3 >«tt«G 4 _tr*£ 
^fc-T^o 0*U. ;*EtK>^1 (DA* hJU* T 
max-efcit*. x>y>i OliMI, M2^3fii*-Clj 
f*L. <DA* h;U^A<TminlzM'>-r-5i: 

x>e;>i oi*p*5fi«-e»f^L. i>y>io« 

1 6 O O- 1 8 0 0 r pm<Dl5fflrt-e«»-r*o 

[0107] ja±(Dcfc5(c*58S6a)^!»i^*>t^Tt. x 

(S^BffllHUE&N b) A<2 0 0 0 r pm (^4§(h1*E 

») (D»£l*. ;*E^>^1 <DQ±tliECDS!1b(c^^Tx 

a^>»±T*a!lbL, x>v?>i 0(DH[Hlte»(*«^2 0 
0 0 r pmlcStctl-So X>v>=j > b a— ;u$f 

>r j c;u2o/><m7F-r^»B«t5]i c j» (s*B«i5itE«cN 

b) #1 9 00 r pm<D«^li, »E^> 1 CDRttBE 
(DaHblc#orx>vJ>i 0CDSD^^I*E11 OICtf^E 
1. E2fi, Bjft, C/ft*ii*«±T-«ftL. x>^> 
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1 OCOHEsJIcSftl^s &*<D 1 9 O 0 r pm~ 2 1 0 0 r 
pm^ U jMbW0>'hSl* 1 900rpm-200Orp 

[oi 08] &oT. x>v>a> hn- ;uy-r-V;u2 
OA<li^-r^@«lH]$n»A<^^(D]$c^cD±i^^. ttl& 
L J i£L^J*l£ 1 9 0 0 r pmOli^t. ;M7^faI 
-*3<Dftflj (;fiE/1?>^1(Z)tttiJffi) CD^lftlZ^X 
>v>1 0(DIs]fsft dSHUnSO U ^-CD 

JS^;4BE^>^1 <0ttffl3S«a)*«i*<'>?S:< fty. 
7 * ^ a. X- * 3 (D*]»«Jt & tt £ fa-tr £T* £ 

6o »tt7£^iX— * 3<0fi«;6<IIfiffigfclM* 

M ft « T'fc * t # I * X > v > [5] $e if (7) ± 5 A< '> L ^ CO 

[0 10 9] *SH6<0»«ll3i3L^TI*. I3D v 

NeJItlU flfc/hfitattflS 1 0 5Tg^g^llEl$n^N 
bilM^N e<D/j^l^$aRLTi>y>1 O 

b) $XZ3n^-$lj^J@^[5]$E^N e(7)g/jN{tl (18 0 

0 r pm) cfey«LV 0H*.l* 1 6 0 0 r pmT:&&i§^ 
I*. Sfll§tsKNdt*l:i 6O0 r pm^fti. CCD 

0©ittSliBl OIC^-TU^TJ-U— i/3>8tt^G4 
-tT-BSMbU ;*E^>^1 (DA*) h;u^ (D Tmax 

1 O<0ls]iE»l*1 7 O O r pmttifi£tt«. ^(DlS^. 

[0110] **wa)!R3<D*«sa>^»*ia i i ~ia i 

4l:cfcy»M«. **Jfi<7>^BI4. ±i$LfcXziPi; 

[0111] OBiicfei^r, **»<z)fls8!(Dx>e;>fSij 

S^ — KX*f ^ 2 3 3>hP-721B 

QE^Hz V+>-2 2<D&ajfI-§§-<t^<D : E- KX-f ^2 
3CDfl#*<A*)£;h,3 0 

[0 1 12] ^E — KX-f 7f 2 3liO F FteWtONitL 

So 

[0113] 3>hP-721 B(7)ffiSttlffi$l9 1 2IC 

[0 1 14] H1 2\Z&^T. 3>hP-7 2 1 Bit 
X3P ffl»»2 1 a , h7-< K;UHH|»ffl2 1 



[0 115] XZ|Dv-*JffllfflJ2 1 a (7)«&SttS6l*EI 7 
fC^L/tm2CD^J6(D^ffilZfcltS=l> hP-7 2 1 A 
<D*&3«fie±:Hi:-C** 0 fcfc* I3PV-SHP9 2 1 

a l*H2lc^Lfc» 1 <DSIffi<Dff2*g<Z>^CD£|^CT*fco 
Tt cfel^o t-h7^ KJMMMIS2 1 bcD^mm^m 

1 SlC^Q-^v- ht'^to 3f— h7^ KJUMWffl2 

[ O 1 1 6 ] XfT^l 

h r -f K;utfj»au 2Hiii3P *>— Mttfls 2 1 a 
s^@»[°]$e^n b % kx-t >yf 2 3(ds^ (ia 

T. KX-f . JE^)-tz>-9-2 2<D« 

[01 17] 7^2 

1**11**-— h 7-f K;U^j^l^ii^^^TLN^lNi:l2iSL 
XT"^^3|Zil^ % O NT? fcHtf*-— h 7-f K;u#l»A< 

»« * tir * <t em l x ^ ^ zr 4 icit t;. 

hT<< K;U*J«WfflJ2 1 a(OB«0lE»NA*X^^ 

N b^t4 0 flP*>, 
NA=N b 

E*)-te>+f-2 2T*«aiL/'ci*JE7K>^1 (DtttBIEtfS 2 
IS^fiSP blsTFA>£ ?**£fiJKU P bfelTTJJ&lttvtf 
M7^fai-^i 3A<ttI!)#&T?&£<h#]BftLT±.Se 
XT--y:/3lzaUK P b JaT-e&;^^l^;ftl±7^? 1 zLX— 
$ 3A<3M*»ttffi^&6£«^ x^^^sicjtt;. 
[01 18] X t2^5 

a)ttaEA<K2M[*fl[P blUTlzfcoT^ 

^B^P B 1^LTO^Ittil^±fBXT-^^3lzii<^ % flr^ 

[01 19] 7^6 

h7>< K;UtHHW2 1 bCOg«[53$El»:NA$7'< K 
;HHlK». «7LI* 1 2 0 0 r pmtt-So fiH*>, 
NA= 1 2 O 0 r pm 

S'MISlRtt2 1 cli^-h7Y K;i/*JW«P2 1 a(Dg 
Sl°l*E^NAi:X=jp-«;-.©j^jaJ2 1 b(DBfil|Hl*i»N 
d^hJt^SIRL, =J> hP-7 2 1 Btf>gffl[5]|n 
*Nftti. i»lsl>E»NA<tgffl[§te»N d*<3?L 
L>*^l*. f9Jill^gfll[Hlte»tN d $ 

f2 3 0)Ji^{t^a<O FFfiflit- h7Y KiUMWff 2 
1 aO>BflafiftNAI*MBUIilkN bfctty % n A 
d tU&tz#>. z»> hP- 7 2 1 BttgaUalliftN 
f liXZJPi;-*j^giJ2 1 a(Dg«lHl*E»N d 

[0120] isi±a)«k3ic«*Lfcx>e;>iMiipa«a) 
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[0121] B1 4<D±f5&t>*2fSBI*. EI9C0±P3^ 

[O122]El4(03i8il*. ^— KX-f ^ 2 3 CD 
(lTvlI^ONt';*E*>^1 CDRttliOEA<l2l1 4(7)±lfi: 
(7)<£?l^bLfr££. t-h7-f KJU*IW«2 1 a T? 

Itl^^i^t-hT^ K;u»iW(7)gfliiiiKttNAa>db 

A$^i«Lfcfk'Mia«ffl2 1 c<Ddj*BaisHE»N f 

^ — KX-< 'V^il-^-Q F FB# 

^— KX^f >>f2 3 0m7fv<I-^^0 F F(Dt JiIB 

(D&o^l—V-TJ K;MMW»2 1 b<DS4S(5)i&SkNA 
iix>v>zi ^ hP-;^-r-VJi2 oa<fg;^-f &^£B 
«IsI*k»n bt?fcy, NA^Ndt^Sfc^ xaPv> 

— »H»»2 1 aOOgfflHttn&N dA^>hP-72 1 B 

1 4CD2fagT?7F-r£9lCfc:y . X>v>>1 OI*m2CD 

[0123] ^E — KX-f 'V^il^QN^ 
^E— KA-f ^2 3 0ji^{I^*<ONCD££i** g'bffi 
«ttffl2 1 ct'X3P^-$ljM2 1 aC0@»[HllE»N 
d<bt-h7>< K;UMW»2 1 bCD@ffl^llE^NA(D/h 
$C^^StR$*V, =>> hD-72 1 B0>effll[5lfn»N 

»»2 1 a-C?I+^:^tl^ifi!E53tei»Nd(7)S<blil2l1 4 

o)2ifta-c?*-r«fc5-cfey, cniim2coii56(7>ft^^T* 

[0 1 2 4] t-h7-f K;U*JW«B2 1 bt'l+I 

£H6ga[°]*E&NA(D^bliE] 1 4(D3fa§lC7Ft-£ 

?l-ft£o -ofry. x>v>a > ha— ;uy-f -V;u2 o 

A<ffi7F-T«)a»(HHE» (Sm@tf[Hl*E&N b) *<2 0 0 
0 r pmCOig^-li, ;£E7 ^ a X- * 3 + "C. 

a)ttttEA<*2|Sl!«llP bJ5l±T?fc*IHI 
I*. BSlHjfcilBJNAIi N A= N b (2 000 r p m) <h ft 

[0 12 5] ±B(Dtt(8^f){iE7^fai-J 3 £3E 
ftUllcL, ;4E^>^1 coq±HiE/)<m2tgS(iSP biilT 

IZft&£ , B«SIb*NAS2 0 00 r pm|Z4»|yHS 
ftL/iSL g«I°]*E^NAIi1 2 0 0 r pm^illTt 

[0 12 6] ±IE<DttlB^f)lll/aET^^iX— * 3 
£f*»)U ;*lE7K>^ia)ttasiE/)<ai2»SttPb<J:y 



*,£l<ft*<t, l*BlS*NAI*||tfNA«Ndi:fty. 
2 O 0 0 r pmCWI), 

[01 27] ttot, xapy— *jwo>aaiaiB*N d 

t*- V7<< K;UM«0)BaiSlB»NA**ffiLf=*/h 
(SS«§i52 1 c(Dtii^gaia]tE»N f 1*12)1 4CDSTIS 

[0 12 8] 0*y % t-H7-f K^MMKDSaiUf&tt 
NAA<NA=N b*Cfc*BB. 0*y NA^1 200 rpm 
I^T^^T-OP^I*. NA>Ndt^/:V), gfti 

k»n f i*n f =n d-cfty. t-h7-<K^*wa)i 

SBf^NA^^OOrpmCiTt^t, N A< N d 
fcft*fc*K sa@6»NfliNf = NAt<j:-6. -5* 
y. »E#>^1 (DttfcBGEA<m2iS:£ffiP bn'iTl 
fctt 4 Bat°l*E»N fli1 200 rpm 

i^«t^-^o t-h7-< KjuMapaBanisikN 

AA<lftfNA=N blrft££NA^N d £fty > N f = N 
d±:ft£ 0 o*y. »E*K>:/lOttttH£A<*2K3K«l 

p bcfcyas<<i:4fc. aamin^N f iix=ipi;-$ij^ 

(7)BaiH3te»Ndl^oT^aic±»L. ?*A0£tK>^1 
fli2000 r p ml:ftj*tl) 0 

[0 1 2 9] X> v>=l > hPHl/^^2 OA<Ji^ 

-r<&Bai°]*E& (smgatsiinaNb) *<i 900 r P 
mT*fc^a^4,H«-efcy, h7«r K/MMtta>Ba 

IsltKKkNAteiai 4CD3i9:BI^2^$I^T^rcfc : 5lc^ 
<bL. x=jpi;-mipa>BaHHs*Ndi:3t-— hr-f K 

^*ifflia)Ba[gte»NA$^«LfcBa(sHE»N f \tm 

1 4<0«TlftlC2jSa»-e^-rj:5lr^-g» o 

[01 30] M±<o&o\zmj£Ltz*nifcmzmz&ti 

I*. K*-f V*2 3<7)fg7FfI-^^0 F FlCLfcfc 

3P^-*jffli§P2 1 awa-eaffii, n2o>9zmo)!& 

[0131] t-KX-f!Vf2 3 0>fi7jMl^£O 

x>ix>3> hP— JI/4T-f VJU2 O^fg^-r^B 
aHHE»/)<1 80 0 r pmcfctjtJSL^l:, ;GEtf> 
^ia)ttttE^»2»««Pblcft««| (;M7^fa 
x— *3A<IMM>«»lctt*«r) i:x3Dy-*jM2 
1 a«Lti>v> 1 00)BaiH]tn^N f £teT£ 
14". *a>a;*E7K>^10)ttUlE/><»2»gfilP b*"C 
<STL (»ET^^aX-4r3 4<#f*i>««llZ<Fy) x 

>v> 1 oa>aa(e]iE»N f a<7M K^nsHciao 1 2 o 

0 r pm^<hteT-f X>^>1 0 (DlSSislil 

$lSfST^ K;HHl*E»CD 1 2 0 0 r pm^-CteTl-^lg 

&ichfc^raaiH]lE»N f a>«TA<«Li«-ctt<tty. * 

ftltttM^ b ff KlttS ic ft « £ # t % 

;*e^ > ^ 1 <z>RtaEA«» 2 iscizm p a&vm<uz>t 

X>i?>1 0(DBaiB«***^l=±**1**/i:«>. X 
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>v> 1 oosmmmzmzT-t K;w§]in»<7> 1 2 o 

o r pm^^x > hp— ;u^-r-v;u2 otW^ 

[0 13 2] fcfc* ±ESMftO)^lB-cl4. x>v?>a« 

[0 13 3] x>v> 1 0(DM«»^ii: LT 

^\ iT^\t2-7 K^*fc*&#4n»»3sa£*-r£ 

[0 13 4] 

t"*a*iaiK*A<s»iaiK»a)i#rt»*tij:y«^i: 
T^^^x-^^^(7)^i!)iz^^)X>i;>{H]iE 

[Hi] **W<Z>*1 <Z)*J6<7)^IBlzJ:-6x>i;>tiJ«l 

[112] H1 I^^Ufca^hP — ^co«fta««6**-r^ 
[B3] H2|z*Lfc*ax>s;>EHE»aj|«|r*5it 

[04] H3(DaE±ir^r«BE7K>^a)qtfflJEi:A^ h 

[15] 1 (DS6«s<D^ttiZck-sx>i;>*jftt 

[me] *^a)n <nni&<nmmz&h3L^is^'mw 

»a<7)»ft*ttwr*fca6a>x>s;^EliE- h;u?*#te 

0T&&o 

[07] *!6IB<OSB2<7)*Jfia>^IBI^J:4x>i;>»iJW 

^aic^it^=i> ha— 5cotos«ifi6$^-r^p •y^H 

[BI8] Bl7lc*Lfcx=jpy-«|»B«iae»3l«» 



[H9] *ie^a)K2(D*aEa)^iBi-cfc*x>i;>»jffli 
ssaa>»ftSBtwr*fc«>a)*-f a^v- hTfc^o 

[0 1 0] **^COK2<D*Jfia>^ll6l^c*:^x>i;>»iJ 

Wtta©«if»*lttwr*fc«>a>x>s;>ing- Mu^t# 
[8 1 1] *nwa>*3<D56Jfia>^ffiiw < fc-&xi/s;>#i 

im^ 2] 01 1 \Z7jk Ltz^> Kp — ^(0«iS«lBfe*5r: 
[(Hi 3] mi 2 iztf l K7-f K;u*l»ftJa)«is 
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